of the nematode, Trichina spiralis. Prenatal transmission does not occur; nor is infection conveyed by excreta. The cycle of the parasite, essentially the same in all hosts, is briefly as follows: during the digestion of infected meat, Trichina larvae are set free in the intestine, where they mature within a few days, and mate. The females burrow into the wall of the intestine and deposit their larvie there. The larvae enter blood-vessels and are carried in the blood to all parts of the body. (The adult females and males are gradually excreted in the facces.) As the larvae grow they become too large to pass through capillaries, and are therefore arrested in various organs. Those which lodge in voluntary muscle may become encysted and remain alive for many years. Those which are arrested in other organs stimulate an acute inflammatory reaction and are usually destroyed within a few weeks.
ILLNESS ASSOCIATED WITH TRICHINOSIS
Illness of the host occurs only during the period of invasion by the parasite. Subsequently the host apparently suffers no adverse effect from the presence of encysted larvae in his muscles. As usually described, the illness caused by trichinosis has four cardinal features: fever, orbital cedema, myalgia and eosinophilia. Many other signs and symptoms may occur, depending on chance deposition of parasites in various parts of the body. Inflammatory reactions in the brain, lungs or heart may give rise to clinical signs suggestive of encephalitis, pneumonia or myocarditis. Trichinosis is rarely fatal; recovery usually begins within three weeks of the time of onset of symptoms. Some muscular stiffness and weakness may persist for several weeks or months, but complete recovery is the rule, even though the muscles are heavily infested with live parasites.
A striking characteristic of trichinosis is variation in severity of illness in different persons. All degrees of severity are observed, from fatal illness to slight indisposition, and some infestations probably occur without causing any subjective disturbance in the host. Two important factors which influence the severity of illness are the size of the infecting dose and the resistance which the host offers to the parasite.
The size of the infecting dose has a direct effect on the severity of the illness. This is natural, since the causal agent of trichinosis, unlike a bacterium or a virus, does no't multiply within the body of a host. In experimental animals it is possible to determine the number of parasites which may be expected to cause death of the host. Smaller rumbers of parasites cause illnesses of varying severity corresponding roughly with the actual numbers (Roth, 1 939a) .
The reaction of the host to invasion by Trichinae may be influenced by either natural or acquired resistance to the parasite. Among persons or animals not previously exposed to trichinosis there appears to be marked variation in natural susceptibility to illness. For example, in most of the reported epidemics of human trichinosis the number of persons who have been ill has been less than half the number of persons known to have been exposed to infection. The following example, observed in one of the recent epidemics in England, is typical: six persons ate approximately equal amounts of pork sausage. In the succeeding period, four of the six persons remained well; the fifth had a mild illness of four days' duration; while the sixth person was seriously ill for three weeks, with the classical syndrome of trichinosis. Children as a group have a natural immunity to the disease.
In addition to natural resistance, some degree of active immunity is developed after one infestation. Experimental animals which previously have been invaded by the parasite will survive infecting doses which are fatal to control animals (Roth, 1939b; McCoy, 1931) . In human beings, there have been few verified instances of recurrent clinical trichinosis (Kaufman, 1940) . The mechanism of this acquired immunity is not clearly defined. It is known, however, that specific antibodies appear in the blood of persons or animals after an infestation (Bachman, 1928) .
Clinical diagnosis of trichinosis is often difficult, particularly in mild cases. Two practical methods of case-finding may be used: the differential leucocyte count and the skin test with Trichina antigen (Barrett and Sears, 1938; Ferenbaugh, Segal and Schulze, 1938; Warren, Drake and Hawkes, 1935) . When the differential leucocyte count is employed, eosinophilia is regarded as an indication of trichinosis, if other causes for eosinophilia can reasonably be excluded. This is a fairly reliable means of case-finding within three months of the time of supposed infestation. The skin test with Trichina antigen is a more specific method, and is simpler in practice. It can be done anywhere, and the result is obtained while the subject is available for questioning. The test material is a saline suspension of powdered larvae of the parasite; this is injected intradermally. A positive reaction, which consists of wheal and erythema, appears within fifteen minutes. Such a reaction can be elicited in nearly all persons for at least six months after infestation. Recently the writer, with Col. C. Maddock of the Ministry of Health, performed skin tests on a number of persons residing in parts of England where trichinosis had been prevalent.1 Every one of twenty-two persons who had suffered illness typical of trichinosis within the preceding three or four months exhibited a positive reaction. In addition, eighty persons, not known to have had the disease, were tested. In this group twelve positive reactions occurred. These twelve persons were questioned in regard to recent illness, and nine stated that they had been ill during the period when trichinosis had been prevalent in their community. Their symptoms, though not as distinctive as those of " typical " cases, were compatible with a diagnosis of trichinosis. Only two in this group remembered having had puffiness of the eyelids. Most of them mentioned backache, fatigue and low fever. The remaining three positive reactions may have signified infestation at some previous time, or these individuals may have undergone a recent infestation withouit having had any symptoms. Additional field studies of this type should furnish useful information on the incidence and character of mild cases of clinical trichinosis.
Examination of muscles obtained at autopsy is the best means of determining the incidence of trichinosis in a given population. In the United States, studies of this type have revealed that the incidence of trichinosis varies from 3% to more than 20% of the population, the average being about 120/. On the basis of this it may be inferred that several millions of persons in the IJnited States are now infested with Trichina spiralis, and, on the same basis, that many thousands of infestations are occurring there every
year. This is far greater than the number of cases of trichinosis recognized clinically. The average number of cases of trichinosis reported in States which contain two-thirds of the total population is less than 500 per year (Sawitz, 1938) . Cases of trichinosis are seen only occasionally in any large American hospital. I The disparity between the incidence of trichinosis in the people of the United States and the number of cases in which a clinical diagnosis is being made indicates that some revision of former concepts is desirable. The svndrome which has been thought to be typical of clinical trichinosis probably occurs in a very small proportion of persons who become infested, namely the severest cases. Many persons who contract trichinosis have less distinctive symptoms and signs, and in these cases a correct diagnosis is seldom I The antigen used in these tests was kindly supplied by the Division of Zoology, National Institute of Health, Washington, D.C. 587 made. Finally, it is probable that infestation sometimes occurs without causing any illness in the host. Further investigation of this problem is desirable. Field studies in localities where trichinosis is recognized could provide useful information as to the symptoms and signs of mild trichinosis, and as to the number of persons who do not suffer any illness during an infestation. It is becoming apparent that mild or svmptomless cases of trichinosis are far more frequent than are cases in wvhich the so-called typical syndrome is observed. The epidemiologv of trichinosis mav be comparable with that of poliomyelitis, where manifest illness develops in only a small proportion of individuals exposed to the infective agent.
TRICHINOSIS OF SWN INE
The sources of swvine trichinosis mtust be considered in the epidemiologv of the human disease, since, with few exceptions, man acquires trichinosis by eating pork. Swine may ingest Trichinae in the flesh of rats or in scraps of raw pork. The relative importance of these two sources varies in different parts of the wvorld. In the United States, where the incidence of trichinosis in swine is comparatively high, raw pork is the chief source of infection. Swine often have access to this in garbage, due to the fact that garbagefeeding of swine is a common practice in many parts of the United States. Thus the transmission of trichinosis from one generation of pigs to the next is made possible. The lowest incidence of swine trichinosis in America is in areas where grain-feeding is usual, while the highest incidence (sometimes 5o/ ) is in areas where garbage-feeding is the rule. Some persons have contended that garbage-feeding is dangerous not because of pork scraps, but because it attracts rats to the locality, and that swvine acquire trichinosis when they eat the rats. This contention is refuted bv the fact that boiling of garbage before feeding it to swine, effects a reduction in the incidence of trichinosis, although rats presumablv still have access to the garbage, before and after boiling. At present, in America the risk from pork scraps in garbage is so great that, in comparison, swine infection acquired from rats is of little relative importance (Hall, 1937) .
The problem of swine trichinosis in Britain appears to be different from that in America. The disease is apparently extremely rare in British swine; actually it has been found in only a fewv instances. One certain observation was made in Cumberland in 1871 (Dickinson, 1871) . Cobbold, confirming that instance, stated: " Hitherto, Trichina has not been observ,ed in our British-fed swine in more than one or two, or possibly three instances " (Cobbold, 1879) . In 1927, one thousand carcasses were examined in Birmingham, and no Trichinae were found, and smaller numbers of animals have been examined on other occasions with negative results (Hardv, 1927) . M\Iore examinations of this type will be necessary before an estimate of the incidence of trichinosis in British swine can be made. That the condition does occur occasionallv is attested by the fact that nearlv all of the cases of human trichinosis which have been reported in Britain have followed the eating of locally-produced pork. (This holds true not only for the recent outbreaks, but also for the cases previouslv reported.) Principally becauise of the extreme raritv of trichinosis in British swine the disease can hardly be perpetuated in swine, as in America, by garbage-feeding. A further point which indicates that garbage is not likely to be the source of swine trichinosis in this country is that boiling of garbage before feeding it to swine is required by law. Granting that there may be exceptions to the law, thev would not be very dangerous if trichinosis is as rare in British pork as the available evidence indicates.
Trichinosis is endemic in rats in Britain. The condition was noted in Devonshire in 1909 (Harris, 1909) . Recent field studies under the direction of Professor R. T. Leiper revealed that rats in Wolverhampton and also in Penrith were infested. Rats probably support the existence of the parasite by cannibalism within their own species, or they may acquire the infection from other animal flesh, as they are scavengers.
The evidence at hand indicates, therefore, that trichinosis is not sufficiently common in British swine to pertnit the disease to be transmitted continuously within that species, as by garbage-feeding. Trichinosis does exist in rats in Britain, and from this endemic focus an occasional case of swine trichinosis may develop.
EFFECT OF COOKING AND OTHER PROCESSES ON TIIE PARASITE
The larvae of Trichina spiralis are killed when meat in which they are encvsted is cooked sufficiently; a temperature of 60°C. being lethal. This temperature is not always obtained in the central portion of a large roast, after hours in a hot oven (Woodhead, 1895).
Information is lacking in regard to the temperature within a sausage during customary methods of cooking, but the frequent occurrence of trichinosis in persons who have eaten cooked sausage would suggest that a satisfactory temperature is not always obtained, On the other hand the frying of thin slices of ham or bacon should heat all parts of the meat sufficiently to dispose of the parasites. A practical method of ascertaining whether meat has been rendered safe by cooking is to note the colour of the juice which exutles from it. If the juice has become brown or grey, the temperature has been raised to 800 C. Trichina larvae withstand refrigeration better than cooking. They can live for many weeks in meat kept at 00 C. A temperature of 150 C. will kill them within twenty days. This is a partial safeguard in imported pork. Smoking, salting and drying all have a deleterious action on the parasites, and under proper conditions will kill them (Ostertag, 1934) .
HUMAN TRICHINOSIS IN BRITAIN
Although human trichinosis occurs frequently in many European countries and in the United States, it has always been considered a rare disease in Britain. A review of the published reports of cases in the British Isles previous to 1937 lists only twenty-six cases (Van Someren, 1937) . Undoubtedly some additional instances were recognized and were not reported in the literature. In the winter of 1940-41 more than two hundred cases of trichinosis are known to have occurred in various parts of England and Wales. These were principally located in Wolverhampton, Birmingham and Penrith, but small numbers of cases occurred in other areas. There has been much speculation as to the cause of this sudden increase in the prevalence, of the disease.
A possible explanation of the recent outbreaks of trichinosis in Britain is that an unusually large number of older sows have been slaughtered recently, because it hlas been difficult to obtain feed for them. Old sows, which are usually used for sausage manufacture, are, probably more liable to trichinosis than young pigs, because they have lived longer and have thus had more opportunity to acquire the infection. This is true of man, in whom the incidence of trichinosis increases with age (Hall, 1938) .
A peculiarity of the recent epidemics in Britain has been the large proportion of women among persons who were ill. In other countries no such difference between sexes has been noted. The explanation in the present case appears to lie in the fact that women ate raw sausage more frequently than men (Sheldon, 1941) .
Another peculiarity of the recent epidemics in Britain is the unusually large Tiumber of persons affected in single outbreaks. In Wolverhampton more than one hundred cases were notified; Birmingham and Penrith each had between fifty and one hundred cases. Two conditions may have been responsible: rationing of meat and susceptible population. Rationing of meat increased the number of persons eating sausage. Also, decrease in the proportion of meat in sausages increased the number of persons at risk when a single infested carcass was used in sausage manufacture. There is little reason to doubt that human trichinosis has been rare in most parts of Britain; consequently the general population has had slight opportunity to acquire immunity to the parasite. Such a population would be expected to exhibit a more marked host response to trichinosis than would a population such as that of the United States, which is more or less continuously exposed.
Certain information is desirable in order to assess the extent of the problem of trichinosis in Britain. It would be advantageous to determine the incidence of trichinosis in the human population. Van Someren examined specimens of muscle from two hundred persons in London, and found Trichinae in only 1% (Van Someren, 1937) . Further studies of this type are desirable, as the incidence of human trichinosis may be much higher in other parts of Britain, just as it varies in different parts of the United States. In addition to study of the incidence of trichinosis in human beings, it would be of value to determine the incidence of trichinosis in swine in different parts of Britain. This could be learned from examination of meat obtained in abattoirs. Lastly, examination of rats, cats, dogs and other carnivorous animals would yield information about the distribution of trichinosis in various animal species.
SUMMARY
At the present time only a small proportion of cases of human trichinosis are recognized clinically at the time of their occurrence. The syndrome usually thought to be typical of trichinosis is actually typical only of the severe cases. The majority of persons who suffer infestation have less distinctive illnesses, or have no symptoms whatever. Clinical manifestations of trichinosis-depend on the size of the infecting dose and on the resistance of the individual to invasion by the parasite. Mild or symptomless cases of trichinosis can be detected bv means of the differential leucocyte count or by the skin test with Trichina antigen.
Trichinosis exists in rats in Britain. These are probably the sources of occasional cases of infestation among British swine. The available evidence indicates that human trichinosis has been comparatively rare in Britain. The recent increase in prevalence may be due to the use of meat from old sows for sausage manufacture. The large number of persons affected in the recent outbreaks may be attributed either to meat rationing or to the fact that there had been little previous exposure of the population to trichinosis. The results of this inquiry, which was still in progress, showed that the outbreaks were attributable to home-bred pigs, that there was no connexion between the outbreaks, that the incidence of trichinosis in the pigs in this country must be low as not a single case had so far been detected microscopically in over 4,000 carcasses, that the rat rather than garbage or swill must be suspected as the source of pig infection here, that routine post-mortems revealed undiagnosed infections in Wolverhampton and Birmingham dating considerably earlier than the recent outbreaks there. Statistics were quoted from official sources to show that although the number of cases of Trichinella detected by the routine State inspection of pigs in Germany was exceedingly low (136 out of I8,I53,259 pigs in I935), nevertheless cases (io in I935) of human trichinosis, sometimes fatal, continued to occur there. In this country the occurrence of trichinosis in rats was sporadic but significant. Of rats caught in South London about 25%/,, were infected. At Wolverhampton the only infected rats came from the sewage works, where 2 out of 13 were infected, while at Penrith there was an infection in 9 out of II6 rats caught on the town refuse dump. But of those caught on the farms around Wolverhampton and Penrith so far none had been positive. In spite of careful and detailed inquiry the actual farms from which infected pigs must have come had not been conclusively implicated. At Penrith the suspected source was a small holding some distance from the town and not very remote from the town refuse dump. No infection was found in the pigs remaining there, no rats were obtainable but one of the three cats living on the small holding was found to be infected with Trichinella.
Discussion
From the Penrith rats two pigs had now been experimentally infected and would be used to determine the effects of modern domestic methods of cooking on the viability of the Trichinella cysts. Attention was drawn to the curious prevalence of trichinosis in dogs in the Dutch East Indies although no cases had been detected in man or rats there. Moreover, there was also an equally curious high incidence in the female dogs recalling a similar sex incidence in the Wolverhampton outbreak.
NVotes oni Preliminiarjy Experiments oni the Metabolismii of Trichinosed Rats
Mr. WV. P. ROGERS, M.Sc., Ph.D., said that the investigation had not covered, as vet, all the lines from which evidence of the effects of Trichinella on the host's metabolism might be obtained and even the figures could not be considered as final.
For the purposes of the preliminary experiments four rats were used. These animals were fed on a standard diet and every four days the urine and fxces from each animal were collected separately. After four periods (each group of four days constituted a period) the animals were infected wvith T. spiralis and the faeces and urine collection continued for a further five periods. It was possible, therefore, to study certain changes occurring in the urine and feces after infection. Some of these changes found in Rat No. of Trichinella spiralis larvae found on post-mortem examination, 4,866.
(I) Protein digestiont.-Digestion was fairly constant except for the fall in the 6th and 7th periods. In all the other rats under examination protein digestion fell during the same periods and in all cases the latter period showed poorest digestion.
The sequence of events occurring in the intestines of the hosts might have been as follows: 5th period, worms too small to cause marked effects; 6th period, the worms grew and the concentration of antiprotease secreted increased; 7th period, the worms not only secreted antiproteases but damaged the intestinal mucosa as they migrated to the lymph spaces; 8th period, the damaged intestinal mucosa was repaired and no more antiprotease was secreted in the intestinal lumen.
(2) The nitrogent balanice.-This fell irregularly after infection. It seemed probable that toxins secreted by the parasites immediatelv after infection affected the endogenous nitrogen metabolism, the results being reflected by the amounts of nitrogen in the urine.
Somewhat similar results were obtained from the other animals.
(3) The creatinine in the urine.-The figures in the table showed the amounts of creatinine found in mgm. per day per kg. rat weight. There was a marked rise in creatinine during the 8th and gth periods. This was in some degree due to the fact that there was a fall in the weight of the rat but nevertheless there was a large increase in the absolute amount of creatinine excreted.
Almost exactly similar results were obtained from the other rats under examination except that there seemed to be some relationship between the severity of infestation and the amounts of creatinine excreted.
(4) The albuminin in the ntrine.-There was an increase in urinary albumin after infection. Increases were noted in the other animals also but the times at which the increases occurred were not consistent.
(_5) Urinary ammonia nitrogen-.-There was a sudden increase in ammonia nitrogen during the 7th period. Similar results were obtained from the other experimental animals though in one case the rise occurred in the 8th period.
Miss PHYLLIS A. CLAPHAM, D.Sc., said that in the course of an experiment designed to fill in some of the details of the life-history of 7'richiniella sPiralis, a rather significant fact emerged-viz. that the nature of the host species played a part in determining the rate at which the female matured and deposited her larvae.
A group of mice were infected with encysted larva' and Nere killed, one each day from the seventh day after infection. Mature gravid larva' were found in all the intestines and larva' were obtained from the diaphragm from the tenth day onwards. As no larvae uwere found eni route for the muscles and as these mice had obviously been killed too soon to show the maturation stages the experiment was repeated, using guinea-pigs as mice were not available. The animals were examined from the fourth day onwards. This time, however, it was soon obvious that while the animals would show the early maturation stages, yet they had been killed too soon to show the migrating stages. For on the seventh day, the females were not even gravid and it was not until the tenth day that larvae were found free in the intestine' whereas in the mouse they were being liberated on the seventh day. There was a time lag of three or four days.
The course of the maturation in the guinea-pig was as follows: On the fourth day after infection the females had been fertilized but there were no eggs; the following day eggs appeared in the uterus, in the single-celled stage. The next day-sixth-the eggs were seen to be segmenting and on the seventh day they contained larvae but these were still in the egg shell. On the eighth day they had hatched but were still lying at a considerable distance from the vulva-at about the level of the beginning of the intestine and they remained in this position over the next day-ninth. It was not until the tenth day that the larva wvere found to be filling the whole of the anterior portion of the uterus right up to the vulva. At this time free larvae were found in the intestine. The animal killed on the eleventh day was unfortunately negative but the last animal killed on the twelfth day contained gravid females and more free larvae.
The last three animals to be killed were all very lightly infected or negative. These had been fed with meat from the leg, while the others, wvhich contained upwards of I,ooo adults, had been fed wvith an equivalent amount of meat from the shoulders.
This observation had a practical interest because it showed that the nature of the host species is a factor hn determining the time at which muscle invasion begins and hence of the onset of symptoms. At any rate with the human species we must not just blindly calculate back seven days or any other arbitrary number from the first appearance of clinical syml)toms and assume that that subtraction represents and coincides with the date of infection.
Clizical Alanifestations of Trichinosis in the Pig
Mr. JOHN W. G. LEIPER, M.R.C.V.S., said that little work had been recorded of the clinical picture of trichinosis in the pig, the most important host of this parasite. Maass (Zentralbl. f. Bakt., 129, 29) in I933 reported on the eosinophilia developed during the experimental infections of ioo, 200, I,ooo and s,ooo encapsulated Trichina larvae in pigs, and showed that the intensity of the eosinophilia produced was directly related to the intensity of the infection. A maximum eosinophilia was reached between the twentieth and twenty-fourth day after infection, i.e. a period corresponding to the migration of larve in large numbers into the muscles. On the forty-second day the white cell count dropped to normal.
In the experiment use was made of four ten-wNeek old pigs; two of these were infected by Dr. R. T. Leiper for the purpose of producing heavily infected trichinosed meat in order to examine the viability of larvae after curing, cooking, &c.
Pig Mi was given approx. goo,ooo viable encysted larvae from a naturally infected rat.
Pig M2 was given approx. 3S,000 larvae from the same material. Pigs M3 and M4 were left as controls.
Blood-films from the auricular vein, two days after infection show-ed 7% eosinophilia, rising gradually to a maximum of 300/, on the nineteenth dav in the case of pig Mi and to 3I % on the seventeenth day in the case of pig M2 and dropping to normal in pig Mi on the twenty-sixth day and in pig M2 on the twenty-ninth day. There was a slight rise again to io-5°/,, during the next seven days.
Pig. Mi was given a second dose of 43,000 larvaetwenty-nine days after the initial infection, but no noticeable increase in the percentage eosinophilia was demonstrated during the following thirty days. These larvewere showvn to be infective by feeding a rat wvith the same material which on post-mortem examination was positive, twrentyeight days later. The blood-counts following the second dose suggested that the initial dose had caused the development of resistance in the host. The clinical picture of the two infected animals was slight, in fact vithout a comparison with the control animals little that was noticeable resulted from these massive doses. A farmer would probably consider the symptoms due to a slight chill or put it down to the pigs being " bad doers ". A week after infection the infected animals were listless, and could be handled more readily than the controls, their appetite was not so good and their progress, from the point of viewrof growth and increase in weight was quite noticeably behind that of the controls.
From these observations it would seem that diagnosis in the living animal by clinical symptoms and white cell blood counts Nwas not very satisfactory from the point of viewv of public health. Only if the blood-films N'ere taken during the third week of infection would one suspect the disease: the clinical symptoms alone w.ould be insufficient.
Miss M. YOUNG, B.Sc., said that with a viewv to finding the farm or particular area from which Trichinella-infected pig or pigs were being supplied to Wolverhampton, Prof. Leiper commenced examining a specimen of diaphragm from every pig killed in the Wolverhampton abattoir. At the same time an order wvent out that all pigs slaughtered elsewhere were to be brought to the abattoir. There the meat inspectors. obtained and labelled a portion of the pillar of the diaphragm of each pig. Later Prof. Leiper asked her to continue the examination of the pork specimens.
To date 4,o86 pigs had been examined and all found negative. The first 2,731 specimens were examined both by direct microscopical examination and by the artificiat gastric juice digestion method. The remaining I,355 were examined by the digestion method only, in batches according to their locality, as by that time experience with other infected material showed this to be the most efficient and time-saving method of diagnosis.
Miss Young said further: The first 2,5O00 specimens of pig diaphragms came from pork pigs, sows and boars. A pork pig does not weigh more than I 5o lb., and its life varies from a few months to a year. Compared with the life of sows and boars, usuallv several to, io years of age before killing, this short life of pork pigs does not allowv long for the possibility of becoming infected with Trichinella. Hence the present p)ork specimens now being sent for examination from the W1"olverhampton abattoir are those from sows and boars only.
In the United States, Hall and Schwartz and others have recorded a I%°, incidenceof Trichinella in grain-fed pigs and a 4 to 5 oA, incidence in pigs fed on uncooked garbage. In contradistinction to this Mayer, in 1939, published the first positive finding in ioo,ooo pigs slaughtered and examined in Heidelberg since 1934. There are only twvo published records of pigs having been examined for Trichinella in this country, viz. by Cobbold in I879, and bv Hardy (and Paul) in I927. These latter workers found i,ooo Worcestershire pigs to be negative. As it is obvious that a very considerable number of pigs must be examined before a positive result may be expected, the routine examination of boars and sows is being continued.
'Whilst the examination of the pork specimens Avas proceeding in WVolverhampton, the Pathology-Department of the Royal Hospital commenced supplying portions of human diaphragms from routine post-mortems, and the second diaphragm examined gave Trichinella cysts wvith definite though uncalcified cyst walls. The 6th and 7th diaphragms examined also proved positive, and the contrasting conditions of the infections in each case wvere such as to make quite plain that the infection has been endemic in the Wolverhampton area for many years.
The first three cases of Trichinella infection show-ed respectively unencysted, encysted though not calcified wvorms and heavily calcified thick-wtNalled cysts. The unencysted Trichinell3e wvere from a girl of 23 who had died of endocarditis. The uncalcified cystswvere from a woman of 47 who had several months before death been brought to hospital with paralysis of the legs and lower abdomen. She was a housekeeper, also resident in Wolverhampton. The heavily calcified thick-wxalled cysts were from an elderly man of 63 who was resident in an area just outside Wtolverhampton, and whose diagnosis was cardiac infarction. These cysts varied in size and were not all equallv calcified, so that he may have been subject to more than one infection through eating infected pork or pork sausages.
In all, so far, 30 human diaphragms have been examined from post-mortem cases in Wolverhampton and of these five wvere found to be positive, i.e. approximately a 17%/ incidence. The fourth positive case was a wvoman of 46 who had died after an operation for partial gastrectomy. The Trichinella worms wvere unencysted and were identical in appearance wvith those found in the girl of 23. It is therefore suggested that the infection was acquired at the same time, possibly from the same batch of infected pork or sausage-meat. The fifth positive case was a man of 45 resident in an area near Wolverhampton, the diagnosis given being coronarv occlusion. The cvsts found were all extremely heavily calcified and the worms were hardly distinguishable as such in the centre of the cysts. In contradistinction to the other heavily calcified case, the cysts were almost identical in size and amount of calcification. From these results in otlverhampton it wvas thought of interest to examine diaphragms from post mortem cases in other areas of E-ngland, and a small number have already' been dealt with. Total 47 6
The one positive case so far obtained from the small number examined from Birmingham confirms the endemic character of Trichinella infection in the Midland area. This infection was found to be the heaviest yet obtained and cysts were seen in the direct microscopic examination of muscle pressed between two slides, as well as in very large numbers in the digest sediment. They were thick-walled and showed polar calcification. The man was only 36 years of age, a resident in Oldbury, and the diagnosis given was cerebral embolism and subacute infectious endocarditis.
It may be of interest to note that of the six positive cases the diagnosis given of four was of a cardiac nature.
The incidence of Trichinella infection in 30 post-mnortems at Wolverhampton was at first sight puzzling, for all 5 positives were found in the first iS specimens. On looking carefully at the data supplied it appeared that these positives were 3 out of I0 women, i.e. 30% incidence, and 2 out of 20 men, i.e. io% incidence. This confirms the findings in the January epidemic by Dr. Sheldon who found a four to one female preponderance, and traced this to the not infrequent habit, particularly prevalent among women, of eating raw sausage meat either while cooking it or as sandwich spread.
None of the six infections obtained so far was diagnosed during the life of the patients. The onset of symptoms (i.e. cedema of the face), in the first case was on December I2, I940, and in the last case on March 5, I94I. Full reports were obtained on 124 cases.
(2) Age and sex distribution.-Adult males I3 cases; single females I9 cases; married females 69 cases; children 23 cases.
An inquiry from 767 working-class families in different parts of the town gave the following results: 280 families, or 37%, admitted the habit of eating raw sausage. In I74 of the above, or 230/6, the habit was confined to the housewife. In io6, or I40/,,, raw sausage was eaten by the members generally.
(3) Souirce.-Several firms of sausage manufacturers were involved in the inquiries, but 6o% of the cases were definitely traced to three separate manufacturers A, B and C. A-12 cases; B-26 cases; C-37 cases.
Total 75.
The same three firms were purveying 6o% of all the sausages consumed in Wolverhampton and district (i.e. I6,ooo lb. out of a total of 26,9o0 lb. per w'eek).
(4) Incubation Period.-In spite of the detailed investigations carried out by Prof. Leiper and his staff no infected swine were discovered nor have any infected rats been detected from the farms in Staffordshire and Shropshire from which the manufacturers obtained the major part of their supplies. This suggests that a minimal number of trichinosed swine must have caused the outbreaks attributable to these three manufacturers. It is not improbable that one infected animal may have been the cause of all the cases traced to firm (C), and similarly one animal may have given rise to all the cases attributable to firm (A). If this assumption is made the incubation period must have varied from eight to fifty days because the cases attributable to firm (A) were spread over a period of four weeks and those to firm (C) were spread over a period of six weeks.
